Recent reports suggest that the rapid growth in youth obesity seen in the 1980s and 1990s has plateaued. We examine changes in obesity among US adolescents aged 12-17 y by socioeconomic background using data from two nationally representative health surveys, the 1988-2010 National Health and Nutrition Examination Surveys and the 2003-2011 National Survey of Children's Health. Although the overall obesity prevalence stabilized, this trend masks a growing socioeconomic gradient: The prevalence of obesity among high-socioeconomic status adolescents has decreased in recent years, whereas the prevalence of obesity among their low-socioeconomic status peers has continued to increase. Additional analyses suggest that socioeconomic differences in the levels of physical activity, as well as differences in calorie intake, may have contributed to the growing obesity gradient.
social inequality | overweight | health disparities | social class | public policy C hildhood and adolescent obesity is one of the most important current public health concerns in the United States. The prevalence of obesity among adolescents has more than doubled over the past three decades (1) . Recent data from the 2009-2010 National Health and Nutrition Examination Survey (NHANES) show that more than one-third of adults and almost 17% of children and adolescents were obese. Obesity in children and adolescents increases the risk for a variety of adverse health outcomes, including type 2 diabetes, obstructive sleep apnea, hypertension, dyslipidemia, metabolic syndrome, and various psychosocial problems (2) (3) (4) (5) (6) .
Recent research suggests that the tide might be turning, however. After years of steady increase, obesity rates have finally begun to plateau (7) . Furthermore, American children consumed fewer calories in 2010 than they did a decade before (8) . For boys aged 2-19 y, calorie consumption declined by about 7% to 2,100 calories a day over the period of the analysis, from 1999 through 2010. For girls, it dropped by 4% to 1,755 calories a day. Another recent study found that teenagers are exercising more, consuming less sugar, and eating more fruits and vegetables (9) .
Some health experts have taken these findings as a sign that the obesity epidemic might finally be abating. According to a recent report released by the Centers for Disease Control and Prevention (CDC), obesity rates among low-income preschoolers modestly declined in 19 US states and territories between 2008 and 2011 (10) . However, there are compelling reasons to suspect that this abatement may not be equally distributed across youth from different class backgrounds. Socioeconomic background influences an individual's food consumption and physical activity patterns. Not only are fresh vegetables and fruits costlier than fast food, but healthy alternatives are sometimes hard to find in poor neighborhoods. According to a recent estimate by the US Department of Agriculture, 9.7% of the US population, or 29.7 million people, live in low-income areas more than one mile from a supermarket, where the only options for grocery shopping are "convenience" stores, liquor stores, gas stations, or fast food restaurants that sell foods high in fat, sugar, and salt (11) . Lowincome families are less likely to own a car, and may thus opt for diets that are shelf-stable (12) . Dry packaged foods have a long shelf life, but they also contain refined grains, added sugars, and added fats. Neighborhoods influence not only food access but opportunities for physical activity. Low-income neighborhoods have fewer playgrounds, sidewalks, and recreational facilities (13) . Education is linked to both understanding what healthy diet and healthy lifestyle mean as well as how to implement them (14) . Children of more educated parents are more likely to eat breakfast and consume fewer calories from snacks, and they are less likely to eat foods with high-energy content, such as sweetened beverages (15) .
Although substantial socioeconomic inequalities in childhood and adolescent obesity are well documented, there is no consensus on the extent to which social disparities in obesity have changed over time. Indeed, some studies have suggested that socioeconomic gaps in the prevalence of obesity among youth have increased (16) (17) (18) (19) , whereas other research has suggested that disparities have not changed (20) or have even decreased (21, 22) . To address this question, we examined socioeconomic disparities in the prevalence of obesity among adolescents aged 12-17 y using data from two large, nationally representative federal health surveys, 
Significance
Childhood and youth obesity represent significant US public health challenges. Recent findings that the childhood obesity ''epidemic'' may have slightly abated have been met with relief from health professionals and popular media. However, we document that the overall trend in youth obesity rates masks a significant and growing class gap between youth from upper and lower socioeconomic status (SES) backgrounds. Until 2002, obesity rates increased at similar rates for all adolescents, but since then, obesity has begun to decline among higher SES youth but continued to increase among lower SES youth. These results underscore the need to target public health interventions to disadvantaged youth who remain at risk, as well as to examine how health information circulates through classbiased channels.
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The authors declare no conflict of interest. [Consistent with prior research using NHANES data, we do not find significant differences in obesity prevalence by family income or education among children aged 2-5 y or 6-11 y (22)]. Fig. 1 shows clear differences in obesity prevalence among adolescents by parental education in both surveys. In the NHANES (Fig. 1A) , a growing gap appears to reemerge beginning with the 2007-2008 data collection period. Furthermore, the class-specific trends in obesity prevalence appear to diverge beginning with the 2003-2004 period: The point estimates for children of parents who have at most a high school degree increase, whereas the point estimates for children of parents who have at least a 4-y college degree begin to decline. The fact that we find a similar and more precisely estimated pattern and timing of the growing class gaps in the NSCH data (Fig. 1B) provides corroborating evidence. We find similar trends when we use a measure of family income instead of parental education to measure socioeconomic status (SES) (Fig. S1) .
We test the robustness of these findings via a series of simulations, a subset of which is shown in Fig. 2 (details are provided in SI Text). Based on the entire set of simulated values, we calculated the proportion of simulations in which the class gap increased, the prevalence of obesity declined among children of highly educated parents, and the prevalence of obesity for children of less educated parents increased for each pair of surveys between 2003-2004 and 2009-2010 (Table S1) Turning to the direction of the class-specific trends, we see that across the final four NHANES, the prevalence of obesity among children of college graduates declined in more than 95% of the simulations, whereas the prevalence of obesity among children whose parents have at most a high school diploma increased in more than 92% of the simulations (Fig. S2 , simulations are based on NSCH data).
We also tested the robustness of these findings by looking at the class-specific trends within race-ethnic groups. The divergence was even greater among non-Hispanic whites than it was for the entire sample (Fig. S3) . Although the number of high SES adolescents among nonwhite ethnic groups was too small to derive conclusive evidence, we failed to find statistically significant differences between non-Hispanic blacks, Hispanics, and adolescents from other race-ethnic groups and their nonHispanic white peers. (Within race-ethnic group analyses are available from the authors upon request.) Since the growing class gap appears robustly when we confine the analysis to whites only, the growing gap itself does not spuriously reflect race-ethnic differences. The available national samples are too small to explore race-class interactions or to determine reliably whether the growing class gap also appears among non-white adolescents taken alone.
Potential Explanations for the Growing Gap. Excessive food intake is a major contributor to obesity. Another large contributor to high rates of childhood obesity is lack of physical activity (23) . Children who routinely participate in sports or activities outside of school or who walk or bike to school are less likely to be overweight or obese compared with children who do not participate in free-time physical activity and are driven to school (24) . Consequently, to provide further insight into factors that contribute to childhood obesity, we examine class disparities in behaviors related to energy intake and physical activity.
Figs. 3 and 4 plot the trends in caloric intake and physical activity, respectively (also see Table S2 ). Average daily energy intake decreased over this 12-y period among all children. However, energy intake fell more among high SES children: The average energy intake for adolescents with college-educated parents decreased from 2,487 (95% CI: 2,287-2,687) kilo- In the most recent wave of each survey, there is a significant increase in disparities in physical activity. In 2009-2010, 94.7% (95% CI: 91.7-97.7) of adolescents with college-educated parents reported some physical activity in the past 30 d compared with only 82.1% (95% CI: 76.5-87.8) of adolescents with high schooleducated parents. In 2011, 91% (95% CI: 90.2-91.7) of adolescents whose parents have at least some college education reported at least 20 min of activity in the past week compared with 80.4% (95% CI: 78.2-82.6) whose parents have a high school education or less. In short, in 2003, the class gap in physical activity was 3 to 7 percentage points, whereas in 2009-2011, the comparable class gap was 11 to 13 percentage points.
Discussion
Childhood obesity is associated with increased health risks and decreased quality of life, as well as declining adult health and greater health care costs. In response, national and state health policies are being developed and adopted across a variety of sectors to reduce the burden of childhood obesity. Health care professionals, schools, and advocacy organizations are now engaged in efforts to prevent and reduce childhood overweight and obesity. On the surface, at least, these efforts have not been in vain. After years of steady increase, obesity rates have finally begun to level off (7, 10) . Overall, children are consuming fewer calories today than they did a decade ago, and fewer of their calories are coming from carbohydrates (8, 9) . The consumption of fast food has also declined (25) . Children are also more physically active than they were a decade ago (9) .
However, the public health message has not diffused evenly across the population. We find that although the overall obesity prevalence has plateaued, the trend looks very different across different subgroups. The prevalence of obesity among adolescents of well-educated families has decreased in recent years, whereas the prevalence of obesity among their peers in less educated families has continued to increase. To design effective interventions, it is important to understand how different populations vary in the health behaviors that lead to obesity.
The obesity epidemic is a complex public health problem, but in its simplest form, obesity results from an energy imbalance where caloric intake exceeds the calories expended by physical activity and metabolic processes: We take in more calories that we expend. This seemingly simple imbalance has many underlying causes: Obesity reflects complex interactions among genetic, metabolic, behavioral, cultural, and environmental factors. Behavioral factors include sedentary lifestyles and consumption of excess calories and reflect environmental factors that influence behaviors, and thus energy intake and energy output. The physical environment can encourage or discourage physical activity, and the availability of food can encourage or discourage a healthy diet. In addition, there is both quantitative and qualitative evidence that social networks and community ties influence eating and activity behaviors (26) (27) (28) .
Increases in the prevalence of obesity have often been linked to increases in unhealthy eating habits, such as the consumption of refined grains and sugar-sweetened beverages. In the 1980s and 1990s, the consumption of carbohydrates increased rapidly in the United States. In 1994-1996, more than one-third of carbohydrates consumed by adults and children above the age of 2 y came from caloric sweeteners, such as soft drinks (29) . Increases in the consumption of junk food and increased portion size of fast food have been linked to increasing body weight (30) . Consequently, reducing the consumption of high-energy, lownutrition food has been the focus of many public health programs. The effort is paying off: We find that children from all socioeconomic backgrounds consumed fewer calories in 2010 than they did a decade before.
Despite these healthy changes in energy consumption, some children continue to gain weight. Our findings suggest that increasing health disparities stem from growing differences in both calorie intake and physical activity. Although the average energy intake has decreased among all children, it has fallen more among children from wealthy, educated homes. Many children live a sedentary lifestyle that makes it difficult for them to expend enough calories to make up for what they consume. In 2002, three-fifths of children between the ages of 9 and 13 y did not participate in any organized physical activity outside of school hours and almost a quarter failed to engage in any physical activity during their free time (31) . Moreover, there is an increasing class gradient in physical activity. We find that children of college-educated parents not only consume fewer calories than they did a decade before but that they are physically more active than they were before. Children of less educated parents, however, did not experience a similar increase in physical activity. This could be because many low SES children live in environments that do not facilitate a physically active lifestyle. The lack of community recreational centers, playgrounds, or sidewalks and concerns for safety when outdoors can stand in the way of children being physically active (32, 33) . However, although neighborhood constraints may contribute to differences in physical activity, this is not the full story: Participation in high school sports and clubs has increased among high SES adolescents while decreasing among their low SES peers.* Eliminating socioeconomic disparities in health outcomes is a key public policy priority. In recent years, many national initiatives, such as the Let's Move initiative, and recommendations from the American Public Health Association, American Academy of Pediatrics, and Institute of Medicine have built awareness around childhood obesity. Our findings indicate that health inequalities related to obesity are increasing and that the social determinants of obesity are complex. More research is needed to help understand the underlying causes of the disparities. In addition, future research on the health and economic consequences of childhood obesity is needed, both in the whole population and in subgroups. More vigorous government support and targeted programs are needed to fight the epidemic, reduce the disparities in physical activity, and prepare the nation to face the related future consequences. Eating behaviors and lifestyles established in childhood often track into later life. If a boy is overweight at the age of 16 y, he will have an 80% likelihood of remaining obese as an adult (92% for girls) (34) . Thus, effective intervention programs to promote healthy lifestyles among young people (especially among lower SES youth) A B will not only aid in the fight against the youth obesity epidemic but will help prevent other chronic diseases, reduce future health care costs, and pave the way for a healthier nation.
